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ABSTRACT 

■■ V The purpose of this research is to investigate 

"empirically the determinants of children's health with particular^ 
reference to home and Jocal environmental 'variables such as family 
incomer parents' schoolino, preventive medical care, and h^lth / 
■manpower availability. Wherever possi-bje, children's health\is 
studied in the context of the nature-nuture controversy. The^findings 
indicate that family characteristics (especially the mother's / . 
schooling) i do have significant effect on children's health and that 
preventive care is an important vehicle in the case of dental health, 
but not in the case of physical health. Similarly, the greater 
availability of dentists has a positive effect on dental health, but. 
areater availability of pediatricians does not alter the physical 
health measures. (Author/JD) 
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The Research Summary Series is published by the National Cen- 
ter for Health' Services Research ^NCHSR,) to provjMjapid ac- 
cess to significant results of NCS4SRrsupported researcii projects. 
The series presents executive summaries prepared by the investi- 
gators at th^ completion of projects. Specific findings a3[e high- 
lighted in ^more concise form than in the final report. The Re- 
search Summary Series is intended fqr Jiealth services administr^- 
to;<Ipl3nnersrand other research liters who require recent find- 
ings relevant, to immedia^ problemsHn health serviced. 

Abstract 

The purpose of this research is to investigate empirically the de- 
terminants of children's health with partitular reference to home 
and local envirokmental variables such as family income, par- 
ents' schooling, preventive medical ca^e, and health manpower 
availability. Wherever possible, children's health is studied in the 
context of the nature-nurture controversy. The fii^lf^ indicate 
that family characteristics (especially mother's schooling) dp 
have significant impacts on children's health and that preventive 
care is an important vehicle for this impact in the case of dental 
health but not in the case of physical health. Similarly, the great- 
er availability of dentists has a positive impact on dental health, 
but greater availability of pediatricians does not alter the physic 
cal health measures. 
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Forei^ord 



Studies dealing directly with maternal and child healthcare rep- 
resent an importaiTit part .otthe research activities of the National 
Center for Health Services Research. ^ 

The relative importance of heredity (nature) and the home 
and school environment (nurture) have been studied in attempts 
to define cognitive development in children. However, the degree 
to which environmental factors affect health status of children 
have only irecently been addressed by researchers using multivari- * 
ate techniques and survey data. 

' This report represents a simimary of six closely related stxidies 
conducted by Michael Grossman, Ph.D. and colleagues on the 
determinants of child health, with particular reference to home 
and local environmental variables, including parents* schooling, 
family income, family ^ize and mother's working status; local en- 
vironmental factors being health manpower availability, public 
provision of fluoridated water, climate aiid air pollution. 

Highlighted in this study is the necessity of explicitly recogniz- 
ing the multidimensional nature of l^ealth; thereby underscoring ' 
the importance of treating children's health status of multidi- 
mensional and illustrating how the use of a single health index 
could lead to erroneous conclusions about health status and its^ 
relatioii to income. ^ 

This research provides a framework identifying important de- 
terminants of children's health, mechanisms b.y which these de- 
terminants affect health, and groups in the population for whom 
the effects are relatively large. The conclusions presented herein 
are most relevant to policy on health programs for children and 
should have some impact in thtif arena. 



Geralds^. Rosenthal. Ph.D. 

Director 

July 1981 
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Objeotlve 



The objective of this research is to investigate empirically the de- 
terminants of children's health with particular reference to home 
and local environmental factors.* Home environmental factors 
include basic family background variables such as parents' 
schooling, family income, family size, aild mother's labor force 
status. They also ihclude mechanisms.by which background vari- 
ables operate such as preventive medical care (preventive services 
delivered by physicians), preventive dental care, and nutrition. 
Local environmental factors include health manpower availa- 
bility, public provision of fluoridated watefr, climate, and air pol- 
lution. 

Wherever possible, we study children's health in the context of 
the nature-nurture controversy. Despite the existence of a mast 
sive (but inconclusive) literature on thfe relative importance of 
heredity (nature) and the home and school environment (nur- 
ture) in the determination of cojjnitive development, the cor- 
responding issue has hot been directly addressed by researchers in 
child and adolescent health. This is partly because much of the 
health research is limited either to poverty or to minority popula- 
tions, and jpartly because researchers whO'Use representative sam- 
ples, do not adopt the multivariate context necessary for distin- 
guishing between genetic and environmental influences. Our re- 
search uses multivariate statistical techniques >toj3rovide some 
evidence of the degree to which the family and local environment 
acts in determining the health levels of representative samples of 
children and adolescents. ' 
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MQthodaof proceiduro 



Our rcsearclv consists of six closely-reUuca studies., Multivariate 
tcqlmiques arc used to study the dcterniinants of chUdren's' 
health ysing (icvp/al different survey sources. Arialytically, chil- 
dren's health is examined within the context of'an econqmic 
model of fertility. In this model, the parents' prefertftces deperids 
on their own consumption, their family size, and the "quality" of 
each ?hild. Child "quality" refers to those charatteristics of the 
child that are considered worthwhile by the pare^its: his health, 
sex, .wealth, social adjustment, intellectual dfevelopment, etc. 
Therefore, when parents choose their optiqial family, composi- 
tion, they choose not only how many children, tliey will have but 
also what portion of the family's resources will be devoted to each ' 
child. This choice is made in the usual way: parents.choose the 
number' and quality of children, as well as of other cohsumptibn 
goods, sb as to maximize their utility subject to the constrairits_ 
imposed by their wealth (their potential earned and nonearned 
income) and the various prices they face. In the case of children, 
there is a further constraint in the form of children's genetic en - 
dowihents which in part determine their quality.' Genetic endow- 
ments act as a constraint because they are ISrgely OHtside ofothe 
family's control. 

• The cost of rearing children and the cost of various conipo- 
nents of their quality are determined by a fundamental insight 
embedded in the household production function approach to 
consumer behavior: consumers produce their basic objects of 
choice with inputs of goods and services, purchased in the piark^t 

) and their own time. This insight is of particular relevarice in 
dealing with children^ and their health because paraits obviously 
ko not buy these objects of choice directly-in thq market; b'<3th a 
child's home environment and his genetic endowment are im- 
portant determinants of his ultimate health levd.Olherpfore, the 
price of health depends on the cost of the parents' or^t^er care-' 
takers' time, the prictes of medical care; nutrition, and .ai\y of her 
purchased inputs used to improve children's health. It also de- 
pends on the number of children in the family because the more 

2} 10 ^ 



chiUlren tlu^rci In the fnruily.nh^ mort^ costly it U to^aisa theiv 
«v<?i'ag^ ht^ftUU Invcl In a<iaUlon. to the ptmu th«t i\m^ iue sys^ 
rt^mfttlc <Un<in?nc:«-» in tht^ whlUty of fitnilli«^fi to pioUiu t hlhli <^n*n , 
^i^cjrtlth with gly<?n Inpuf^, thc^Hti (Uffc?rem:eH U\ vmdmcy 
relevant. For ci^xauiple. more eUnciUecl pureuts ure n\oie likely to . 
he nhle to follow doctors' loHt ructions, to Inive general inrornvu 
tion ahom nutrition, and to he willing and dile to acquire medl^ 
eal Information htm puhlished materrjjl«?^|onHequently. one 
wouUl expect mure educated parents to hf^nioi\ eftlcieni in pro^ 
ducing healthy ohildreu. 

Given these considerations, the following factors aie expected 
to influence civildren's health levels: the childw exogenous (genet 
ic) health endowment, fimiily wealth, parents' wage rate«. family^ 
size, parents' educational attainment and other measures of their 
efficiency in household productimi/and the direct and indirect 
costs of medical care and other market health inputs (vitamins, 
sanitation, etc.) (1 he indirect costs of medical care are generated 
ty the time spent in traveling, waiting, and ohtaining Informa 
tion about this care.) The relationship betwej?n the child's ulti 
mate health and this set qf factors may be termed a demand 
function for the output of health, Empifically, we estimate equa 
tions that may be termed mixtures of health demand and 
production functions. In addition, we estimate derived demand 
functions for endogen6us health inputs such as medici^l care, 
$iental care, and nutrition. 

In the first study we examine the relationship betv^een a num 
ber of fam^y characteristics and the health of white children 
aged 6 through 11 years iti the period 1963 through 1965. The 
data spt employed Is Cycle II of the U.S. Health Examination 
t Survey (HES II). HES II is an exceptional source of information 
about a National sample of 7J19 noninstitutionalizM children 
aged 6,to 11 years in the 1963-65 period.* The data conjprise 
complete medical and developmental histories of each child* pro- 
vided by the parent, information on family socioeconomic char- 
acteristics, birth certificate informapon, ?nd a school report with 
data on ^jiiool pierfor^nance and cla^r^oWb^havior provided by 
teachers br other schodl officials. M^st iiiJ^cirrtaiJU, there are ob- 
jective measured of 'healt1\ ffbn[i detailed physical examinations 
given to the children by pelcii^tricians and\ dentists employed by 
the Public Health Service. For this study, ^e use data for white 
children* who live \yith either both bf thdfir parent^ or with their 
mothers ^only. The exclusion of childreh fhr whom there were 
missingd^ta brings the final sample to 4. 19$. The characteristics 
of the final sample^ do not differ Significantly from those of the 



full a»n>|ile, ( This coiuiuttju applic^s U) our oi\m ^ixuVm with the 
in»'S,) Our Aim i^i M) iniiiu iiomplt^tt^ |M<Mnf^ oj iht* h«^(^|(hoJ ilusi 
rhililhooil rohon. rhcMcit«iit-, 4 viuit*<y o( lin^U(h inf^ii^iiurii (voiu 
l»hy«li:iil fXiunhuMloui* by pcnli^Uiitians* and (|fiiui«u md Umw in 
t<iivic?vv^* wUh piUt^iUi* aiul liool odirliiU aic^ aualy/cd, 

In tht^ {it*«t)MiUnuly vvc rnplort^ i »uc* iMuI luromt* ^liliVif iu cm in 

(lit! 

iufiuu »uoiUility and hiiHi vvcIhIu. Ihr f^tudy U l>a«c*d uu a work 
ing fiamplc^ ol '1.777 liUldirn. / 

In i\w third study vvc^ kivcmlgair iUc liraltli ol' wlUtr ad(dt\H 
ccutfi agrd Iv! iIuouhI* 17 yrar.1 iu (lie I !)(>() 70 period. I'hc data 
«c^t ruiploynl isCyi lc III ol tho Health Kxaiuination Survey (I IKS 
Ul). a natU)ual siuirple oni.7(iH nouiu»titutionah/^d youilis. The 
working fiani|)lc, which is siinilar to the working fianiple ol white 
ehihiieu, contains 4.121 yoinhs. The data r«)lleeted iu IIKS III 
are «nppleiuenied hy two inedii al resoiut e inptUN speeilic io the 
yoiUl^N comuy ol resideuie (the uuinher ol pedlatrieians per 
capita aiul the niunher of dentists per capita) and iul'orination on 
the ()resence of controlled or natural niu)ride8 in the water supply 
that services the youth's community. Our research in this study 
focuses on the heredity enviroiunent controversy hy examining in 
detail the impacts of four important components of the home 
and local environment: family background, preventive hea^h 
care, health manpower specific to the youth's coimty of residence 
(the number of pediatricians per capita and the number of den 
tists per capita), and information on the presence of controlled 
or natural fluorides in tlie water supply system that services the 
youth's conr)munity. Four specific health indicators are studied: 
oral health, obesity, anemia, and corrected distance vision. 
These indicators are chosen because they represent health prob- 
lems that are capable of being affected by family decisions con- 
cerning diet, other forms pf at home health care, as well as. by 
medical and dental care, 

^^o types of relationships are estimated: a health production 
function and a derived demand function for preventive care The 
resulting estimates permit us to answer the following questions. 
What is the size of the home environmental effect on adolescene 
oral and physical (obesity, anemia, corrected distance vision) 
health outcomes? How important is the home environment as a 
determinant of the demand for preventive dental and medical 
care? How large are the effects of dentists, preventive care, and 
fluoridation on oral health outcomes? How large are the effects 
of pediatricians and preventive care on physical health out 



comes? Jn addressing the last two questions, we recognize ex- 
plicitly the commonsense proposition that an increase in a com- 
munity's physician or dental mari,power will not increase health 

^ ojjtcomes unless it encourages more utilization of medical care 
seryiceSi^jNote that we could not study relationships among pre- 
ventive care, health manpower, and health outcome&in Cyc|,e II 
of the HES because there ^e no measures of preydKye care in 
Cycle II. W 

Since the estimated impacts of preventive'^fcare are of particu- 

li Jar interest, it is important to define our measures of preventive 
dental and medical care precisely. They are based on whether or 
not the youth had a dental or medicai check-up within the past 
year. In the case of a medical check-up, the doctor seen could 
have been a general practitioner, an internist, an obstetrician- 
gynecologist, or a pediatrician. The preventive care measures 
distinguish between two groups of adolescents: (1) those who re 
ceived preventive care; and (2) those who received no care at all 
or only curative care. These two measures of preventive care are 
preferred to alternatives like the number of dental or physician 
visits or the receipt of curative care alone because our measures 
are less likely to reflect reverse causality from poor health to more 
medical care. Of course, our measures reflect the possibility thai 

^adolescents received treatment as well as an examination, but the 
appropriate treatment of problems revealed by an annual check 
up is an integral component of preventive care. 

Although youths receive medical care services from several 
types of physicians, the only health manpower variables in the 
derived demand function for preventive medical care is the num 
ber of pedi'^tricians per capita in the youth's county of residence 
This^c^sure of availability is selected because general practi 
tioners, internists, and obstetrician-gynecologists treat adults, 
while pediatricians do not. Therefore, we focus on pediatricians 
as the most important supplier of physicians' services to youths. 
Moreover, we maintain that the number of pediatricians per 
capita is a relevant determinant of the propensity to obtain pre 
ventive care even for youths whose parents change the yout^j^ 
usual source of a care from a pediatrician to another physician 
before the youth reaches the age of 1 7 . Here our argument is that 
current access and other indirect costs of obtaining care are 
heavily dependent on past costs (costs when the youth was a 
child) and that past costs are negatively related to the pedia 
trician variable. 

In the fourth study we shift from cross-sectional to panel data 
to shed further light on the pure environmental contribution of 
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family background in general and parents' schooling and family 
income in particular to the health of adolescents. We also exam- , v 
vine whether health causes cognitive development, cognitive de- 
velopment causes health, or both cause each other. The sample 
.consists of the whit^ adolescents in Cycle III of the HES who were 
also examined in Cycle II when they were children and who Jived^ 
with either both of their parents or with, their mothers only as of. ^. 
* the date of the Cycle II examination. After deletjon of observa- , 
tions with missing data, the final sample size is 1 ,434. This panel 
data set contains measures of health and cognitive development ^ 
in adolescence, corresponding measures in childhood, and fam- 
ily background variables. 

To study ihe dynamics of health and cognitive development 
and to deal with the problem of simultaneity, we investigate the 
causal priorness of these measures. Specifically, we assume that 
the processes that generated them can be specified and estimated 
as a simple first-order autoregressive process. We show that, if 
the genetic impact on these variables is restricted to the deter- 
mination of initial conditions, then the estimates of the time 
paths will be free of genetics bias and will reflect the true envi- - 
ronmental effects of family background variables. Empirically, 
we estimate two multivariate equations: one relating adolescent 
health to childhood health, childhood cognitive development, 
and family background; and a second relating adolescent 
tive development to childhood cognitive development, childhpod 
health, and family background. In the health equation, the coef- 
ficient of family background gives an estimate of the environ- 
mental effect that controls for the initial or inherited level of 
health. The coefficient of childhood cognitive development indi- 
cates whether the latter variable causes adolescent hea^|>. The 
adolescent cognitive development equation can be interpreted in 
a similar manner In particular, the coefficient of childhood 
health measures the significance and size of the causal relation- 
ships from health to cognitive development 

In the fifth and sixth studies, we investigate relationships 
among children's growth, diet, and family background. The 
growth measures are height, weight, and head circumference 
The diet measures are intakes of calories and proteins The fifth 
study is based on infants and young children between the ages of 
zero and 56 months in the 1968 70 period who were members of 
the Ten State Nutrition Survey (TSNS) In this survey, 30,000 
families in ten states were selected from low income enumeration 
districts Demographic data were obtained from 24.000 of the 
families by interview Selected subgroups of infants and young 

6 



children, adolescents, pregnant or lactating women, and persons 
over 60 years of age received detailed dietary and biochemical 
evaluations. Dietary intake data for the previous 24 hours were 
collected for about 1,700 children less than three years of age by 
interview of the homemaker. Of these children less than U200 
could ;be matched With the characteristics, of their family in the 
editing of the data. This sample was reduced to a working sam- 
ple of roughly 500 children by deleting all observations (children) 
w^h missing data for those variables specified in our model and 
by deleting all children whose parents Reported their age to ]>e 
12, 24, or 36 months. 

The'sixth study is based on children aged 1 through 5 in the 
1971-75 period who were members of Cycle I of the Health and 
Nutrition Examination Survey (HANES I). HANES I is a,na- 
tipnal sample of the population of the United States; with over 
sampling of low-income families. Th^ entire HANES sample, 
which was cqllected between 1971 and 1»75 by the National Cen- 
ter for Health Statistics, contains approximately 28,000 individ- 
uals between the ages of 1 and y4. Slightly less than S.OtXO chil^ 
dren aged 1 to 5 years were included in the sample. Dietary in 
take data for the preVious 24 hours were collected for children 
less than five years of age by interview of the homemaker. A 
working sample of 2,515 was created by deleting all observations 
(children) with missing data. The roughly 450 children deleted 
from the sample did not differ significantly from the working 
sample in terms of age and sex-specific nutrient intakes or 
height, head, and weight growth. 

Three types of empirical results were presented in the two 
' studies of growth and diet. These are (1) descriptive statistics of 
variables in the TSNS and in HANES I that are important in an 
analysis of children's diet and growth; (2) ordinary least squares 
multiple regressions in which diet or growth are dependent vari 
able? and exogenous child and family characteristics are inde 
pendent variables; and (3) two-stage least squares estimates of a 
structural model in which diet and growth are determined simul- 
• taneously. 



Summary of findings 





Our most importatnt findings pettain to the liature- nurture con-^ 
troversy; the impacts. of preventive care, and health manpower; 
income and !race differences in ' tKildreii*s health, the multi* 
dimensional nature^o/ (children's health an^elationships among 
growth^ diet, and family background. Tl^e.fiiidings are high- 
lighted b.elow.. \ ' ' ' 



' 1. Natur'e'riurture controversy v 

Th^ home environm^ntjn-jfenjeral'ajid mother's schooling, in par- 
ticular play an.e5ctremely important role in the det^rmiuation of 
children's health. It is not surprising to find that a child's horiiis 
environment has a positive impact on his health with no other 
variables held constant. Moreover, it is difficult to sort out the ef- 
fect of nature from that of nurture because it is difficult to m^eas- 
ure a child's genetic endowment and because genetic-^diff^rences 
may induce environmental changes. Nevertheless, wej^rabpc- 
cumulated a number of suggestive. pieces of evidence oi^^^ue 
importance of the home environment. With birth weight, 
mother's age af birth, congenital abnormalities, other proxies for 
genetic endowment, and family income held constant, parents' 
schooling has positive and Statistically significant effects on many 
measures of health in childhood and adolescence. Children and 
teenag^s of more educated mothers have better oral health, are 
less likely to be obese, and less likely to have anemia than chil- 
dren of less educated mothers. Father^s schooling plays a much 
less important role in the determination of oral health, obesity 
and anemia than mother's schooling. The latter findings are im- 
portant because equal'^ffects would be expected if the schooling 
variables were simj)|y p^roxies for unmeasured genetic endow- 
ments. Moreover, they are especially strong results because oral 
heafth, anemia, and obesity reflect health measures that can be 
modified by inputs of medical care, dental care, proper diet, and 
parents' time. 
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^ever^l additional pieces of evidence underline the robustness 
of the above findings. The relative magnitude of the efi[eqt of 
mothers schooling on oral health, imeasured 1^ the number ^f 
. decayed permanent teeth in adolescence, is not altered wheii the 
perioctontal index, a proxy for genetic oral health endowment, is 
held constant. When oral health is examined in a longitudinal 
context,- mother s schooling dcJminates father's schooling in the 
determination of the periodontal index in adolescence, with the 
periodontal index in childhbod held constant. Similar comments 
apply to the effect of mother's schooling on school absence due to 
illness in adolescence (with school absence. due to ilhiess in child- 
hood held constant) and to the effect of mother's schooling on 
obesity in' adolescence (with'obesity in childhood held constant). 

The identification of plausible mechani5ms via which mother's 
Schooling influences children's Ijpalth has increased our confi- 
dence that the impact of schooling represents a behavioral effect 
as opposed to a genetic effect or a statistical artifact. Children qf 
highly educated mothers come from small families and are likely 
to have' seen a dentist for preventive reasons in the past year. In 
turn, family size is negatively related to several measures of ado- 
lescent health, and preventive care is positively related to^ral 
h-ealth. Another mechanism is that cognitive development in 
childhood has a positive effect on health in adolescence, and cog 
nitive development is positively related to mother's schooling. 

To summarize, we have evidence that nurture as opposed to 
nature plays an important role in the health of children and 
youths and that the effect of mother's schooling is behavioral as 
opposed to genetic. Thus public policies, aimed at children's 
health rilust try to offset the problems encountered by children of 
mothers with low levels of schooling; in particular, they should 
try to improve the skills in uneducated mothers in their capacity 
as the main provider of.health care for their children. 

2. Impacts of preventive card^ and health ma;ipower 

With regard to the role of preventive dental care, youths who re- 
ceived a preventive dental check-up within the past year and 
youths exposed to fluoridated water have much better oral health 
than other youths. Moreover, the probability of a preventive 
exkmination is positively related to the number of dentists per 
capita in a youth's countyw residence. This implies that a pro 
gram to increase the availability of dentists in medically deprived 
areas would improve the oral health of youths in these areas. In- 
deed, we estimate that the payoffs^ to increasing dental man 
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power by one per thousand populatioh are about the same as he 
' payoffs to, the coverage of preventive dehtal care under national 
health insurance. ' . 

The probability of obtaining a preventive check-up by a doctTor 
is also positively related to family income and to the number of 
^pediatricians per capita in the county of residence. But we have 
little evidence that preventive care delivered to youths by physi- 
cians is effective in terms of their physical health. Therefore, ihe 
payoffs to. national health insurance for physicians' services de- 
livered to youths or programs to increase the availability of doc- 
tors who treat youths may be small. ^ 

Tht'above conclusions with respect to the effectiveness of ^in- 
ventive dental care and lack of effectiveness of preventive med- 
ical care are subject to a number of important qualifications. 
The physical health meastires of anemia, obesity, and abnormal 
corrected distance vision may not necessarily be amenable to pre- 
ventive care by physicians. Obviously, glasses are prescribed by 
eye specialists. Pediatricians, internists, and general practi- 
tioners can, however, play an important role in eye care by giving 
the youth an initial^ye examination and referring his parents to 
an eye specialist if necessary. ^ 
/ In the cases of anemia and obesity, our conclusion is that pre- 
p^^ve^medical care is not effective, although it may be effica- 
cious. Preventive care is efficacious if there exists a course of ac- 
tiqn, that can be taken after detection of an adverse symptom that 
will reduce the need or extent of later treatment. Whe;^ther pre- 
ventive care is efficacious or not h a medical que'stion. Preventive 
careM? said to be effective if a unit of preventive activity b^ an 
in^nddual improves hi$ later health. Effective preventive carje re- 
quires adequate symptomatic identification, efficaciousness, and 
cc^mpliance with the prescribed course of action. Hence, effec- 
tiveness is a stricter requirement than efficaciousness. 
^ In general a copt^rast between dental and nledical services 
tends to exist in attitudes toward prevention, emphasis, of train- 
ing (on curative in the medical system), and narrowness of the 
application. The measures of dental health are more specific to 
the things that dentists do than the rryfasures of physical health. 
Also the prevalence of dental caviti|0^is mu^ greater tl^an//fhe 
specialty-related problems many physicia^is see: Even.the special- 
ized phwician is more of a gen^ralist than the dentist. 

In spi?e of these qualifications, our findings are important be- 
cause the Health Examination Survey is the only large repre 
sentative sample of children and youths taken from the recent 
^past for which such a rich array of healtTh and family background 
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data are available. Hence pur results with regard to the effective- 
ness of Various kinds of preventive care will provide a benchmark 
for comparisons as future samples become available. 

3. Income and race differences in children's health 

We show that/When health measures from mid-childhood are 
th€^iibject of analysis, both income and race differences^re 
much ife^ pronounced than they are in infant mortality and birth 
weight daTa. We do find differences irt the health status of blaqk 
and white children and of childiten from high and low income 
families, but these differences by no m^ans overwhelmingly favor 
the White or high-in(?ome children. With respect to difference^% 
race, whether or not they are. adjusted for differences insocioecdX^ 
nomic factors, significant differences exist only for sufbjective 
health measures (parental assessment of child's health, preva- 
lence of* tension, and prevalence of allergies). In the cases of al- 
lergies and tension, prevalence rates are smaller among black 
.ehildren than among white children. With regard to income dif- 
ferences in health,* the high-income children do appear to be 
rated healthier according to measures other than allergies and 
tension, but their advantage is greatly diminished when one con- 
trols for related socioeconomic factors like parejits* ed^icational 
attainment. It is important to note that with respect to the vari- 
able that 'might reflect the most serious health problems— ' 
whether or not the doctor reports the child to have a "significant 
abnormality" — there^are never statistically significant differences 
either by race or by income. 

Since income is not an importaut:3determinan^ of children's 
health/ policies that aim to improve the well-being of children 
via income transfers, such as those advocated by the recent Caf- 
ne^e Council on Children would have, at best, very small effect 
on health.' This implication is subject to the modification^ that; 
in the long run^ income transfers might raise health by narrow- 
ing schooling differentials. But the direct effect df income trans^ 
fers, whi^ holds parents* schooling constant, is small. 

4. Multidimensional nature of children's health 

Our findings highlight the necessity of explicitly recognizing the 
.multidimensional nature of health. For example, poor children 
are in worse health when traditional health measures are Used, 
but they tend to be in better health when the prevalence rates of 
allergies and tension ar^ under study. Such fine distinctions are 



11 



hidden when a single index like infant or childhood mortality is 
used. These results underscore the importance of treatirig chil- 

'dre^'s health status as multidimensional and illustrate how the 
use'pf a single health index could lead to erroneous conclusions 
about health status and its relation to income. That is, positive 
and negative income effects might offset each other in a single in- 
dex. • . , 

To be sure, the positive, effects of ii^ome on allergies and ten- 
sion may reflect in part a reporting problem. That is, high-in- 
come parents may be more cognizant of the presence of these 
conditions than low-income parents. Yet it is plausible that the 
results are not due solely to rep|:^rting bias. Higher-income par- 
ents may be more demanding regarding their children's be- 
havior, creating more tension and accompanyilig allergies than 
lower-income parents. Even if the results are due entirely to per- 
ceived, rather than actual, differences, they are. important. As 
income rises over time, the perceived prevalence rates of these 
conditions will rise. Thi$ will tend to increase utilization of physi- 
cians' services and further fiiel the rate of inflation in medical S 

. care prices. ^ t/^S 

5. Dle|, growth, and family background ■ -^■'^'^/l^\Tr^ 

Average nutriejjt intakes (calories and protein) of infants and/i|^/ 
young children kre well above recommended dietary standards inVf 
both theTSNS and HANES I studies. Moreover, nutrienl intakes i 
for children in households of lower economic status are very sirai>^' 
lar to intakes ^of children in hpuseholds of higher economic 
status. Rates of children's growth are also similar in these Kpuse- 
holds. 

There are substantial effects of protein intakes on children's 
height and head growth, even though protein is consumed in ex- 
cess of dietary^5tandards. This finding and the apparent correla- 
tion between (Children's growth and their cognitive development 
brings to question the adequacy of present, protein standards. 
Could American mothers, who provide very high |)/otein diets 
for their children in household at all levels of socioeconomic 
status know more about what constitutes an adequate diet for 
their children than the experts do? 

In general family income and parents' schooling have statisti- 
cally significant but very small positive effects on the nutrient in- 
takes of young children. Hence, we have little evidehcp that in- 
takes of calories and proteins are mechanisms via which family 
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background affects the growth of young'jchildren. In4eed. when 
•nutrition is not held constant, thfr imparl of family background 
on height, weight; W hea^circ^^^ 

References to foothotds . j 

1. The final report summarized here is available from the Na- 
tional Technical Infffrmation Service (NTIS), Sprin^ield, Vir- 
ginia 2216L the6rdar number is PB 80 163 603^- 

2. A full description of the samples, the sarhpling technique and 
data collection is presented in the. National Center for Health 
^Statistics ■ PlaA, Qperation and Response Re\^lts of a Program of 

Children's Examinations.^ U,S. Department of Health, Educa- 
tion, and Welfare, Public Health Service, Vital and Health Sta^ 
tistics. Series 1, No. 5, 1967. 
. 3.;Keniston, Kenneth and the Carnegie Council on Children. 
All our 'Children: The American , Family under Pressure. New 
york: HarcourtBrace, Jovanovich, 1977. 
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Va^l^ble8 and data sources used In 

six studies fqf determinants of cliildren'slieaitli ^ 



Study 



Variable name 



PFG^EALTH 

HEIGHT 

WEIGHT 

HEARING 

ABVIS 

HDBP 

ALLJEG' 

TENS 

ACABN 

APERI ^ 
SCHABS 



FINC 

MWORKPT 

MWORKFT 

MEDUCAT 

FEDUCAT 

FLANG 

LIGHTl 

LIGHT2 

CAEN 

NOFATH 

MALE 

LMAG 

HMAG 

FIRST 

TWIN 



Child Health Measures ^ 
parental assessment of child's health . 



visual acuity 
blood pressure 
hayfever or allergies 
parental assessment of tension 
presence of one or more significant ac- 
quired abnormalities on physical exam, 
periodontal index 

excessive school absence for^ health 
reasons in last six months. ' ^ 

Explanatory Variables 

family income 
mother works part-tinie 
mother works full-time 
''mother's years of formal education 
father's years of formal education 
foreign language spoken in home 
birth weight under 4.4 poutids 
birth weight under 5.5 pounds' / 
significant congenital abnormality found 
by doctor 



mother s age ^ 20 at birth 
mother's age ^ 35 at birth 
child is first bom in family 
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Study 



Variable, name 



II 



III^ 



URBl 

URB2 

URB3 

DENT12 
DENT3 
LESS20 
NEAST 
MWEST 
SOUTH 

PASSESS 

HEIGHT 
ABVIS 
HDBP 
ALLEG ' 
TENS 
ACABN 

A PERI 
SCHABS 

FINC 
RACE 

LIGHT ^ 
INFANTMORTALITY 



if child lives in urban area with popula- 
tion of S'million 

If child lives* ' in, urban area imth 
^ population 1. and 3 million 
if child lives in urban area with less than 
1 i^iillionr \ 
not beep to dentist in la?t year 
never been to dentist 
persons in household 20 years or less 
if.child lives in northeast 
midwesi or south, respectively 

Child Health Measures 

parental assessment of child's overall 
health 

visual acuity ^ 
blood pressure ? 
hayfever or allergies 
parental a^essment of terision 
presence of one or more significant ac- 
quired abnormalities 
periodontal index 

excessive school absence for health rea- 
sons in last six months 
family income. 



.birth weight ui>der 5.5 pounds 



APERI 
IDEGAY 
OBESE ' 
PVIS> 
ANEMIA 




'DTPREV 
DRPREV 



Health Measures 

periodontal index , 

number of decayed perrnanent teeth 

obesity^ ^ . 

poor di^ajice vision or wear glasses 

Preventive Medical Care Measures ^ 

saw dentist in past year for check-up 
saw doctor in past year for check-up 



Study 



Variable name 



FLUOR 



FIN€ 

^FEDUCAT 

MEDUCAT 
^I^OFATH 

FLANG 

LESS20 . / 
^MWORKFT 

MWORKPT 

DENT 

PED 

NEAST 
MVVEST 
SOUTH 
URBl 

URB2 

URB3 

NURB 

LMAG 

HMA<; 

LIGHTl 

LIGHT2 

pyPH 

ABN 

TWIN 
FIRST 
AGE 

MALE ' 



IV" Wise 
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. — — — f — — ■ ^ 

; community uses naturally fluoridated or 
controlled fluoridated water 

' . Othet^anables " . 

\. family income ^ 
\ father's years of formal schooling , 
mother's years of formal schooling 

foreign language spoken 1n home 
peVsons in household 20 years j3r less 
mother works full-time 
mother works part-time 
number of dentists/ 1000 population, in 
' community of res|,idence 
number of pediatricians per 1000 popu- 
lation-iri'comm unity of residence, 
equals oiie if yo^th lives in northeast . * 
midwest or south respectively 

equal one if youth lives in area greatet 
' than- ^'million ^ 
equal one if youth lives in area between 1 
and 3 millior^ 

in urban area less tlian one million 

lives in jpon^- urbanized area 

mother's age ^ 20 at birth 

mother s age ^ 35 at birth 

birth weight under '4. 4 pounds 

birth weight under 5.5 pounds r 

medical difficulty with youth before age 

of one 

physician's diagnostic impression of sig- 
nificant abnormality 

child is first born in family 
age \>f youth 

Cognitive Development 

youth's IQ measured by vocabulary and 
block design subtests of the Wechsler In- 
telligence Scale for children ^ 



EKLC 



tudy 



Variable name 



schodl ^achievement measured .by the 
reading and arithmetic subtests of the 
- Wide Rangcf Achievement Test ^ 

health Measures ^ » ' 

I;, periodontal index 

physician's diagnostic impression of sig- 
7 • , nificant abnormality 

' ^ HDBP . \ ' ;blood pressure 

I V ^FjartLEAxii pi&hremal assessment o^ child's health 
V' 5 SCWAE^ excessive school absence for health 

, * reasons in th^e last six months ^ 

' ^Family and Youth Characteristics ^ 

^5 i| EEDUGAT 'father's years of formal schooling 
" I MED*UCAT - mother's >«ar^ of fonrial schooling 
IV " FIJ^Q faipily income 

LESS20 persons in household less than 20 years 

N?lWOJlRFT ' -^^r works full-time 
MWOf^Tj^^^ works part-time 
■ ISEAST • " equals qne if yquth lives in northeast 
M WEST . midwescor soiith respectively ^ 



• SOUTH 
URBl 

' ;|JRB2 

URI^S . 

NU'RB 
- KI&HTl 
|ClGMT2 

. ^Vph ■ , 

; BFED \ 
1.MAG 
HMAG , 

nof*aTh 

/ FIRST 
TWIN 



if %9uth ' lives in urban area with 
population .of 3 million 
if youth lives in urban a|*ea between 1 and 
^ million $ " ^ 

V. 1^ yOuth lives in area of less than one 
million 

iyduth lives, in ndh-urban ^rea 
youth's birth ^eight under 4.4 pounds 
) youths birth %eigHt under 5.5 pounds 
pajental a^ssmient of child's health at 
onfe year * - . . 

, ch^d wa^H^ea^t fed A ' * ~ ^ 

^mother's age*^ ?0 at hj^nh 
. hiothers age ^ 35 at birth 



ylTuth is first bom inkanjily 
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Study 



Variable name 



V^ 



VI 
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FLANG 

MALE 

AGE 



CALORIES 
PROTEIN 



foreign language is spokeji in home . 

age of youth 

Diet' Variables 
daily consumption 

Children's Growth 



HEIGHT 
WEIGHT 

HEAD CIRCUMFERENCE 

Children's Health 

PNEUMONIA lifetime number of cases 
DIARRHEA ' cases in prior 6 months 

Genetic and Parental Traits 

AGE 
SEX 

BIRTHWEIGHT 
RACE 

MOTHER'S HEIGHT 

FINC 

FAMSIZE 

MEDUCAT mother's years of formal schooling 

URBAN 

FOOD STAMPS 



Diet Variables 



CALORIES 
PROTEIN 
VITAMIN C 



Children's Growth 



HEIGHT 
WEIGHT 

HEAD CIRCUMFERENCE 

Children's Health 

HOSPITALIZATIONS lifetime number 

COLDS number in the past 6 months 
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Genetic and Parental Traits 

AGE 
SEX 

BIRTH WEIGHT 
BIRTH ORDER 
RACE ' 

MOTHER'S HEIGHT 
MOTHER'S WEIGHT 
FATHER'S HEIGHT 
FINC 
FAMSIZE 

EDUCATION years of schooling of household 

' ^ head 
. SEX OF HOUSEHOLD HEAD 

Note: Data sources are listed under study cojumn. Exceptions are noted direct- 
ly under variable name., 

A - AH studies are contained in NTIS PB 80-163-603, "Determinants of 
. Children's Health>' 
S tudy 1 : ^Children's Health and The Family 
S tudy II:y Income and Race Differences in Children's Health 
Study III: Adolescent Health, Family Background and Preventive 
Medical Care 

S.tudyiV: The Dynamics of Health and Cognitive Development in 
Adolescence 

Study V: The Choice of Diet for Young Children and Its Relationship 

to Children's Growth 
Study VI: An Economic Analysis of The Diet, Growth, and Health of 
Young Children in the United States 

B - National Cchter for Health Statistics. Health Examination Survey, 
Cycle 11. This survey is a national sample of non-institutionalized chil- 
dren aged 6 to 11 years in 1963-1965. 

C - National Center for Health Statistics. Infant Mortality Rates: Socio- 
economic Factors, Series 22. No. 16, Table 3, p. 14, United States 
1964-1966. 

D - National Center for Health Statistics. Plan and Operation of a Health 
* Examination Survey oJ^.S. Youths 12-17 Years of Age. U.S. Depart- 
ment of Health, Education and Welfare, Public Health Publication 
No. 1000, Series 1, No. 8, 1969. 

^ — ^Fluoridation is indicated by a dichotomous variable equal to one if the 
community in which the youth resides uses naturally fluoridated or con- 

' trolled fluoridated water. Respective sources for natural fluoridation 
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and controlled fluoridation are: Division of Dental Health, National 
Institutes of Health. National Fluoride Content of Community Water 
Supplies, 1969. Washington, D.C: GPO. 1979; Division of Dental 
Health, National Institutes of Health. Fluoridation Census 1969. 
Washington, D.C: GPO, 1970. 

American Dental Association, Bureau of Ecdtiomic Research and Sta- 
tistics. Distribution of Dentists in the United States by State, Region, 
District, and County, 2968. Chicago: American Dental Association, 
1969. ^ ' 

Used nwnber of pediatricians (FED) per capita in the country for the 
year 1964 from the American Medical Association. FED in 1964 is used 
as a proxy for the number in 1968. 

Sample consists of roughly one-third of adolescents in Cycle III, of the 
Health Examination Survey (HES) who were also examined in Cycle II, 
when they were children. Specifically of the total number of children in 
HES, Cycle II; 2,177 are ako in Cycle III thus constituting a longi- 
tudinal data set on.thesc 2,177 youths with measures of health and cog- 
nitive development of the same youth at twp different ages. 

Analysis uses data from Cycle II, Cycle III of the Health Examination 
Survey. 

Center for Disease Control. The-State Nutrition Survey in the United 
States, 1968-1970. Highlights. DHEW Fub. No. (HSM) 72-8134. At- 
lanta, Georgia: Health Services and Mental Health Administration, 
1972. This data source is used to analyze the nutritional status of chil- 
dren up to the age of 36 months in poor American families. 

National Center for Health Statistics. Plan and Operation of the Health 
and Nutrition Examination Survey. U.S. Department of Health Educa- 
tion, and Welfare, Fublic Health Service Publication No. (HFA) 
76-1310, Seriesl,No. 10a, 197S. 
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(HRA) 76-3145 Computer-Stored Ambulatory Record (COSTAR) (PB 268 
342) 
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(HRA) 77-3171 Analysis of Physician Price and Output Decisions (PB 273 
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Deployment (PB 271 000, available NTIS only) 
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266 881. available NTIS only) 
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Quebec (PB 80-137 979) ^ 

(PHS) 79-3231 Israel Study of Socialization for Medicine (PB 293 887) 
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1960 (PB 294 689) 

(PHS) 79-3238 Some Effects of Quebec Health Insurance (PB 294 097) 
(PHS) 79-3261 Radical Education Financing: Issues and Options (PB 
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(PHS) 80-3285 A Social and Economic Analysis of Professional Regulation 
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results of NCHSRfsupported research projects. The series presents ex- 
ecutive summai^l^^repeu'ed by the investigators. Specific findings are 
highlighted in a more concise form than in the final report. The 
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(HRA) 77-3162 Recent Studies in Health Services Research. Vol. I (July 
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(HRA) 77-3176 Quality of Medical Care Assessment Using Outcome 
Measures (PB 272 455) 

(HRA) 77-3183 Recent Studies In Health Services Research. Vol. II (CY 
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(PHS) 78-3192 Assessing the Quality of Long-Term Care (PB 293 473) 
(PHS) 78-3193 Optimal Electrocardiography (PB 281 558) 
(PHS) 80-3199 Comparisons of Prepaid Health Care Plans in a Competitive 

Market: The Seattle Prepaid Health Project 
(PHS) 78-3201 A National Profile of Catastrophic Illness (PB 287 291) . 
(PHS) 79-3223 Medical Direction In Skilled Nursing Facilities (PB 300 845) 
(PHS) 79-3230 Per-Case Reimbursement for Medical Care (PB 294 688) 
(PHS) 79-3236 Nurse Practitioners and Physician Assistants: A Research 

Agenda (PB 294 084) 
(PHS) 80-3244 Quality of Ambulatory Care 
(RHS) 79-3247 A Demonstration of PROMIS 

(PHS) 79-3248 Effects of the 1974-75 Recession on Health Care for the 

Disadvantaged (PB 80-138 449) 
(PHS) 79-3250 Effects and Costs of Day Care and Homemaker Services for 

the Chronically III: A Randomized Experiment (PB 301 171) 
(PHS) 81-3260 The Rhode island Catastrophic Health Insurance Program: 

The First Three Years 
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(PHS) 80-3265^^w a Medical Information System Affects Hospital Costs: ^ 
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JPHS) 80-3266 Developing a Quality Assurance Strategy for Primary Care 
' (PB 80-162 878) 

(PHS) 81-3272 Estimated Econorrilc Costs of Selected Medical Events 

Known or Suspected \o be Related to the Administration of 
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(PHS) 81-3277 Comparison of Strategies for the Development pf Process 
Measures in EMS 

(PHS) 81-3298 'Regulating Hospital Capital Investment: The Experience In 
Massachusetts 
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developed by the principal investigators who conducted the research, 
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(HRA) 77-3165 Statutory Provisions for Binding Arbitration of Medical 

Malpractice Cases (PB 264 409, available NTIS only) 
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Southwest by County (PB 280 656, available NTIS only) 
(HRA) 77-3189 Drug Coverage under National Health Insurance: The Policy , 
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Technology for Rural Health Care. (PB 292 557, available 

NTIS only) 

(PHS) 78-3211 Emergency Medical Technician Performance Evaluation (PB 
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(PHS) 79-3245 Costs and Benefits of Electronic Fetal Monitoring: A 
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(PHS) 79-3228 A National Conference on Health Policy, Planning, and 

Financing the Future of Health Care for Blacks In America 

(PB 292 559) 

(PHS) 79-3233 Emergency Medical Services Systems as a Health Services 

Research Setting (PB 297 102) 
(PHS) 79-3254 Medical Technology (PB 80-149 511) 
(PHS) 79-3256 Sharing Health Care Costs (PB 80 162 7^5) 
(PHS) 79-3257 Health Facility Reuse, Retrofit, and Reconfiguration (PB 

80-142 383) 

(PHS) 81-3268 Health Survey Research Methods. 1979 
(PHS) 80-3288 Hispanic Health Services Research 
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Research Management 

The Research Management Series dtscrihtB programmatic rather than 
technical aspecU of the NCHSR research effort. Information is ; 
presented on the NCHSR goals, research objectives, and priorities; in 
addition, this series contains lists of grants and contracts^and ad- 
ministrative information on funding. Publications in thiswries are 
•intended to bring basic information on NCHSR and its programs to 
research planners, administrators, and. others who are involved with 
the allocation of research resources. 

(PHS) 79-3220 Emergency Medical Services Systems Research Projects, 
1978 (PB 292 558) ^ 

(PHS) 80-3271 Emergency Medical Services Systems Research Projects 
Abstracts, 1979 

(PHS) 81-3287 Computer Tapes Available from 20 Health Services 
Research Projiscts 

(PHS) 81-3304 Emergency Medical Services Research Project Abstracts, 
1980 

(PHS) 81'3307 Summary oMBrants and Contracts Active on September 
30,1978. 



NHCES 

The National Health Care Expenditures Study Series presents informa- 
tion and analyses on critical national health policy issues, Basic data 
werc.obtained from the National Medical Care Expenditure Survey, a 
statistical picture of how health services are used and paid for. Data 
Previews give preliminary estimates of key measures. 

(PHS) 80-3276 Data Preview 1: Who are the Uninsured? 

(PHS) 80-3275 Data Preview 2: Charges and Sources of Payment for Den- 
tai Visits with Separate Charges 

(PHS) 80-3278 Data Preview 3: Who Initiates Visits to Physicians' Offices? 

(PHS) 80-3290 Data Preview 4: Health Insurance Coverage of Veterans 

(PHS) 80-3291 Data Preview 5: Charges and Sources of Payment for Visits 
to Physician Offices 

(PHS) 80-3296 Data Preview 6: Waiting Times In Different Medical Set- 
tings: Appointment and Office Walts 

(PHS) 81-3297^ Data Preview 7: Employer and Employee Expenditures for 
• Private Health Insurance 

Policy Research 

■ i ^ 

Tht Policy ^Research SerieS describes findings from the research pro- 
grain that have ntjyor significance for policy issues of the moment. 
These papers are prepared by members of the staff of NCHSR or by 



independent inveBtigators. The serieB is intended, Bpecitically to inform 
thoBe in the public and^rivate Bec/torB who muBt consider, design, and 
implement polides affecting the delivery of health .services, 

;(HRA) 77*3182 cbrilrolling the Cost of Health Care (PB 268 885) 
Program Solicitations 

(PHS) 81-3292 Grants for Research on Health Promotion and Disease 

Prevention / 
(PHS) 81-3299 'Grants for Dissertatlbniisupport, 1981 

p-21192d ) 

NCHSR Fact Sheets 

NCHSR Fact Sheets provide condse information on NCHSR's 
organization and mission, as well as on key problems in health ser- 
vices and research direqted toward meeting health care needs. 

National Center for Health Services Research (English) 
National Center for Health Services Research (Spanish) - 
National Center for Health Services Research (Chinese) 
NCHSR Research Focus, 1981 - 1982 
Catastrophic Illness ^ 
Health Care and the Disadvantaged 
Hospital Cost and Utilization Project^ 
Long-term Care, 
Manpower . 

Maternal and Child Health Care 
Natlonai Healthcare ExpepflUl/res Study 
United Mine Workersolwnerlcan Health Care Plan 
Emergency Medlca^^Servlces Systems \ 
NCHSR ResearclfOrant Application and Scientific/ 
Technical Merit Review Procedures 
Computer Applications In Health Care 

DHHS Publication No. (PHS) 81-32a4 

^ <r U.S. GOVERNMENT PRINTING OFFICE: 1981 - 341-787:1 18 
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National Bui^l^li of Economic Research 
15-19 WtfsMtsl^Stroet, 0th Floor 
Washington SquJiVp 

New York, Hew York 10012 
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DHHS. PHS, OHRST.Ktflatlonal Center for Health Services Research 
Publications and Information Qfanch. Room 7-44 
3700 East-West Hlahway 

Hvattsville. HD 20782 3 01/436-8970 
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The purpose of this research is to investigate empirically the determinants-af 
children's healthi with particular reference to home aTid local environmental vari- 
ables such as family income, parents' schooling, preventive medical care, and health 
manpower availability, Wherever possible, children's health is studied in the context 
of the nature-nurture controversy. The findings indicate that family characteristics 
(especially mother's, schooling) do have significant impacts on children j health and 
that preventive care is an important vehicle for this impact in the case of dental 
health but not in the case of physical health. Similarly, the greater availabilUy 
of dentists has a positive Impact on dental health, but greater availability of 
pediatricians does not alter the physical health measure. 



17. Key VprJ, jin.) Ili>cuminr Analytic. )7«, [>e*eiipioi* 

NCHSR publication of research findings does not necessarily represent approval or 
official endorsement by the Hational .Center for Health Services Research or the U.S. 
Department of Health ajid Human Services. ^ 

Linda A. Siegenthaler, NCHSR Project Officer; 301/4 36-8944 
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Health services research 
jiMid health ' i " 
heredity 7 

Home and School environment 
Health Programs for children 
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Releasable to the public. Available from National 
Technical Information Service, Springfield, VA 
703^487-4650 
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